Abstract Melanoma is an interesting tumor, showing the appearance of metastasis without any trace of its primary lesion. To report a very rare case of malignant melanoma in the sacrum with unknown primary origin. The authors present a case of a 52-year-old man who was admitted with increasing lower back, left buttock, and left lower extremity pain, and dysuria. Plain radiograph, computed tomography scan, and magnetic resonance imaging revealed a destructive lesion in the sacrum and left ilium, which infiltrated the spinal canal and sacroiliac joint. The tumor cells were immunoreactive for HMB-45. The pathological diagnosis was malignant melanoma. No obvious primary malignant melanoma was detected on the skin surface, on the oral or anal mucosa, or in the fundus oculi. Following radiotherapy and chemotherapy, the severe buttock pain disappeared and the patient was able to walk without impediment. However the patient died nine months after initial diagnosis. Malignant melanoma in the sacrum with an unknown primary site, showing S1 radiculopathy is reported for the first time. The melanoma could have been a metastatic tumor of the sacrum, although the primary site was not detected. The incidence of primary melanoma is increasing faster than any other cancer. Thus treatment of patients with spinal metastasis of melanoma is an important challenge for orthopedic surgeons.
Introduction
Malignant melanoma is the most common form of fatal skin neoplasm. The melanoma arises from the skin, mucous membranes, and central nervous system, when the melanocytes undergo a malignant transformation leading to metastasis. This metastasis has been documented in most tissues of the body, including skin, lymph nodes, lung, liver, brain, kidney, thyroid and bone. However, metastasis of the bone in malignant melanoma is relatively rare and accounts for only 4% of all cases reported [6, 8, 11, 12, 14] . Furthermore, the prevalence of clinically evident spinal metastasis from malignant melanoma is 2.4% [13] . The majority of spinal metastasis occurs in the lung, breast and prostate, and in renal cancer. Although spinal metastasis from malignant melanoma is very rare, the incidence of primary melanoma is increasing faster than any other cancer [3] . Therefore, orthopedic surgeons will increasingly need recommendations for a treatment and clinical course of patients with melanoma metastatic to the spine.
In addition, melanoma is an interesting tumor, showing the appearance of metastasis without any trace of its primary lesion. Only one case has been reported of a primary unknown malignant melanoma of the sacrum showing radiculopathy.
We report a very rare case of malignant melanoma of the sacrum whose primary lesion could not be detected, and an accompanying review of the literature.
The patient and their families were informed that data from the case would be submitted for publication, and gave their consent.
Case report
A 52-year-old man was admitted to our institution at August 2005 complaining of increasing lower back pain and radiating pain in the left buttock and left lower extremity accompanied by dysuria since May 2005.
Physical examination revealed a hard mass over the sacrum and left buttock which impeded him from standing. Neurologic examination revealed a left S1 motor deficit with paresis of the flexor hallucis longus and absence of the Achilles tendon reflex. The patient had developed paresthesia in the left thigh, and calf. Laboratory analysis showed levels of 5-S-cystein dopa were significantly elevated in the plasma [61.7 ng/ml (normal below 12)].
A plain radiograph clearly showed the distribution of the sacrum. A computed tomography (CT) scan revealed a destructive lesion of the sacrum and left ilium, which infiltrated the spinal canal and sacroiliac joint. On magnetic resonance imaging (MRI) the lesion showed a slightly increase in signal intensity on T1 and T2-weighted images and extended dorsally and ventrally, obstructing the spinal canal.
A bone and 201 Tl scintigraphy showed a large uptake only in the left sacrum, and no uptake in the thorax or abdomen. A CT scan and MRI of the thorax and abdomen revealed no abnormalities. No obvious primary lesion of malignant melanoma was detected anywhere on the skin surface, the upper and lower endoscopic examination did not reveal any abnormal lesion on the oral or anal mucosa. The patient has not removed any moles. History and findings suggested a possible diagnosis of metastatic bone tumor of the sacrum.
An open biopsy was performed and a dark tumor was detected in the left sacrum. Biopsy material was stained with hematoxylin-eosin, and with HMB-45 antibody immunohistochemically. The tumor cells had abundant eosinophilic cytoplasm and a large macro-nuclei, of which some contained melanin pigments in their cytoplasm. The tumor cells were immunoreactive for HMB-45. The pathological diagnosis was malignant melanoma. No obvious primary lesion was detected anywhere on the skin surface, on the oral or anal mucosa, or in the fundus oculi. Radiotherapy was given with 27 Gy to the sacrum and chemotherapy (DAC-Tam) was performed.
Three months after the patient's first visit, MRI showed the tumor size had slightly decreased. Although there were no remarkable changes in neurological deficits, the patient's severe buttock pain had disappeared after the treatment and he could walk with a cane. Nevertheless, the patient died of the respiratory failure from lung metastasis nine months later from the initial diagnosis.
Discussion
Primary unknown malignant melanoma is rare. Giuliano [4] reported that the primary lesion could not be detected in 5.6% of 980 malignant melanoma patients. The predominant sites of metastasis are the subcutaneous tissue, lymph node, skin or visceral sites [15] . Metastasis of the spine is also relatively rare and the prevalence of clinically evident spinal metastasis from melanoma is 2.4% [13] . Generally, spinal metastasis shows paraplegia, so a primary unknown malignant melanoma of the sacrum showing radiculopathy is even rarer with only one case of spinal involvement having been reported in the English literature [7] .
Milton et al. [9, 10] proposed several possible etiologies for melanoma of unknown primary origin. In the present case, an antecedent, unrecognized primary melanoma might have undergone spontaneous regression for immunological reasons, and a skeletal metastasis of malignant melanoma is supposed to be the most frequent cause, since malignant melanoma of bone is an extremely rare neoplasm. However, there is some possibility that the lesion could also have been in an internal organ and eluded clinical detection. Anbari et al. [1] demonstrated that patients with unknown primary site melanoma survived significantly longer than patients diagnosed with lymph node metastasis concurrent with a known cutaneous primary melanoma. The overall five-year survival rate for primary unknown malignant melanoma was 28% and the median survival was seventeen months [15] . Several investigators have reported the prognosis of spinal metastasis with known primary sites [1, 13] . For overall survival, Spiegel investigated metastatic melanoma to the spine in 114 patients and reported a median survival time of 86 days, and for patients with neurological deficits, only 54 days [13] . In present case, the patient died nine months after initial diagnosis. Compared with previous report [5, 7] , the prognosis of this patient was reasonable, since this patient had neurological deficits at initial diagnosis.
Treatment for spinal metastasis remains controversial partly due to poor prognosis. Spiegel suggested that surgical therapy should be considered for patients in reasonably good general health who have symptomatic spinal metastases and surgically resectable visceral disease limited to one other organ system [13] . On the other hand, the goal of management of metastatic bone tumor disease is to maintain function and relieve pain. Spinal pain and the neurological deficits associated with spine instability are always indications for bracing and sometimes require stabilization with surgery [2] . The treatment of skeletal pain arising from tumor that has not caused significant structural bone damage is aimed at arresting tumor growth. The treatment includes radiation therapy and chemotherapy. Ku et al. [7] emphasized that radiation, in and itself, may ameliorate pain. In the present case, the chief complaint was increasing lower back pain with S1 radiculopathy that was pronounced at night. Thus, we performed radiation therapy and chemotherapy. Although the treatment for this case was ineffective in managing the tumor, the chief complaint was improved. As the incidences of primary melanoma are increasing faster than any other cancer [3] , effective management and treatment of patients with spinal melanoma metastasis remains an important challenge for orthopedic surgeons (Figures 1, 2, 3, 4, 5) . 
